Cell-specific expression of the murine CD21 gene depends on accessibility of promoter and intronic elements.
The murine complement receptor type 2 gene (Cr2/CD21) is transcriptionally active in murine B and follicular dendritic cells, but not in murine T cells. We have previously shown that altering chromatin structure via histone deacetylase inhibitors results in CD21 expression in murine T cells, and that the minimal CD21 promoter provided appropriate cell-specific expression of luciferase reporter constructs only in the presence of the first third of intron 1, fragment A. We extend this work by showing that replacing the CD21 gene promoter with the SV40 promoter resulted in the loss of this cell-specific control. Further delineation of intronic regulatory elements by fragmentation also resulted in the loss of cell-specific gene expression, suggesting that multiple CD21 promoter and intronic elements interact for appropriate CD21 gene expression. To assess this model, we performed EMSAs to define protein binding sites within promoter and intronic regions and DNase I hypersensitivity assays to determine chromatin accessibility. Multiple DNA binding factors were shown to be present in B and T cell extracts; a minority demonstrated B cell specificity. However, the DNase I sensitivity of T cell CD21 regulatory elements was not comparable to that of B cells until the histone acetylation status of the gene was altered. Taken together, these data suggest that chromatin remodeling facilitates cell-specific CD21 gene expression by modulating access of transcription factors to regulatory elements in the promoter and intron.